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a b s t r a c t
This article reviews research into the use of virtual reality in the study, assessment, and treatment of
body image disturbances in eating disorders and nonclinical samples. During the last decade, virtual
reality has emerged as a technology that is especially suitable not only for the assessment of body image
disturbances but also for its treatment. Indeed, several virtual environment-based software systems have
been developed for this purpose. Furthermore, virtual reality seems to be a good alternative to guided
imagery and in vivo exposure, and is therefore very useful for studies that require exposure to life-like
situations but which are difﬁcult to conduct in the real world. Nevertheless, review highlights the lack of
published controlled studies and the presence ofmethodological drawbacks that should be considered in
future studies. This article also discusses the implications of the results obtained and proposes directions
for future research.
© 2011 Elsevier Ltd. All rights reserved.
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Introduction
Body image disturbances, especially body image distortion and
body image dissatisfaction, have been frequently and strongly
associated with the development and maintenance of eating dis-
orders (ED) (Gardner, 2002). Indeed, body image disturbances
are a key element in this pathology (Gleaves & Eberenz, 1993;
Striegel-Moore, Franko, Thompson, Barton, Schreiber, & Daniels,
2004; Vanardo, Williamson, & Netemeyer, 1995) and form part
of the criteria for the diagnosis of both anorexia and bulimia ner-
vosa (APA, 2000). Moreover, body size over-estimation, a wish to
∗ Corresponding author. Tel.: +34 933125116; fax: +34 934021362.
E-mail addresses: martaferrerg@ub.edu (M. Ferrer-García), jgutierrezm@ub.edu
(J. Gutiérrez-Maldonado).
achieve an extremely thin body, and body dissatisfaction are risk
factors for both the development of eating disorders (Cash, 1996;
Striegel-Moore & Cachelin, 2001) and subsequent relapse (Cash
& Deagle, 1997; Crisp & Kalucy, 1974; Freeman, Beach, Davis, &
Solyom,1985;Rosen, 1996; Slade&Russell, 1973). Finally, attitudes
toward one’s own body image seem to be related to self-esteem,
interpersonal conﬁdence, being on a diet, physical activity, groom-
ing behaviours, sexual experiences, and emotional stability (Cash,
1990; Thompson, Heinberg, Altabe, & Tantleff-Dunn, 1999). Given
this, it is not surprising that the study of body image disturbances
has become a central subject in the eating disorders literature.
However, although it is commonly accepted that body image dis-
turbances play an important role in the development, evolution,
and prognosis of ED, they have often been neglected or ascribed
only secondary importance in ED treatment programmes (Perpin˜á,
Botella, Ban˜os,Marco, Alcan˜iz, &Quero, 1999). This is probably due,
1740-1445/$ – see front matter © 2011 Elsevier Ltd. All rights reserved.
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at least in part, to the fact that body image is a construct difﬁcult to
express and highly resistant to reasoning-based interventions.
Body image is a multidimensional construct reﬂecting a men-
tal representation of the body’s physical appearance and including
perceptual, cognitive, and affective aspects, and inﬂuences on the
person’s behaviour (Pruzinsky & Cash, 2002; Schilder, 1935; Slade,
1988; Williamson, Davis, Bennett, Goreczny, & Gleaves, 1989). Fur-
thermore, body image is a dynamic representation that the person
constructs over time from everyday experiences and in a certain
sociocultural context (Bruchon-Schweitzer, 1992). Due this com-
plexity, most research focuses on the study of two disturbances
derived from two components of body image (the perceptual and
the cognitive-affective components). These two disturbances are
the perceptual distortion of body image and body dissatisfaction
(Cash & Brown, 1987; Cash & Deagle, 1997; Thompson, 1990).
Body image distortion entails the inability to perceive the size
of the body accurately, and it is usually measured using visual
size-estimation tasks. Body satisfaction–dissatisfaction refers to
the degree to which a person likes or dislikes the size and shape of
his/her body, accepts his or her body, and values it. Body image dis-
satisfaction is also deﬁned by the discrepancy between perceived
body size and ideal body size. It is usually assessed by means of
questionnaires or ﬁgural or silhouette ratings.
During the last decade the successful implementation of virtual
reality (VR) in psychological treatment, especially in the area of
phobias, has provided specialists in EDwith a technology that by its
verynature seems tobeparticularly suitable for the assessment and
treatment of body image disturbances. First, VR allows the devel-
opment of three-dimensional ﬁgures that represent the body of the
participant and that can bemodiﬁed in order to reproduce different
components of his or her body image, for example, the perceived
body image or the ideal body image. Moreover, the use of immer-
sive systems, such as VR glasses or head mounted displays, allows
participants to come to face with their virtual body in the same
physical environment and in actual size. Second, VRallows simulat-
ing real-live situations related to body image concerns, providing a
secure, ﬂexible, and controlled environmentwhereparticipants are
exposed to situationsandevents that trigger their eatingdisordered
behaviours.
The main purpose of the current paper is to provide a compre-
hensive and critical review of published literature about the use of
virtual reality technology for the study, assessment, and treatment
of body image disturbances in ED. The PsycInfo, Medline, and Psy-
cArticles databases were searched by entering the following terms
and Boolean operators: virtual reality AND eating disorders AND
body image. This initial search produced 27 references. A second
search using more complex Boolean operators was then conducted
in order to ensure no signiﬁcant reference was overlooked. The
termsandBooleansenteredwere: (virtual realityORvirtual environ-
ment) AND (eating disordersOR anorexiaOR bulimiaOR EDNOS) AND
(body image). This second search produced only two more refer-
ences. Both searches were conducted for a broad period stretching
from 1980, the decade in which the term virtual reality was coined
by Lanier (Zimmerman, Lanier, Blanchard, Bryson, & Harvill, 1986),
to 2011.
Among the works compiled, only published research articles
were selected. Book chapters and conference presentations were
rejected because the studies they referred to already appeared in
journal articles. Purely theoretical paperswerealsoexcluded.Given
that obesity is not an eating disorder and has speciﬁc characteris-
tics, studies involving patients with obesity were also excluded. On
the other hand, binge eating disorder (BED) was included as it is
widely recognized and investigated as an ED. The ﬁnal selection
consisted of 20 studies: 14 focused on treatment and 6 focused in
the study of body image disturbances. This review covered studies
of both clinical and nonclinical samples.
This review article begins by introducing the use of virtual
reality technology in clinical psychology and discussing its main
advantages. The article then takes a more detailed look at the pub-
lished research on the use of VR in the study, assessment, and
treatment of body image disturbances in ED and non clinical pop-
ulation. Finally, potential implications of and future research into
the use of VR in this area are discussed.
The Use of Virtual Reality in Clinical Psychology: Main
Advantages
At the beginning of the twenty-ﬁrst century, Norcross and col-
leagues (Norcross, Hedges, & Prochaska, 2002) published a study in
which, usingDelphimethodology, 62expertpsychotherapistswere
asked to give their views regarding the future of psychotherapy.
Of the 38 psychotherapeutic interventions considered, it was pre-
dicted that 18 would increase over the next decade. Virtual reality
and computer-mediated therapies were among these 18 interven-
tions, being ranked third and ﬁfth, respectively.
Regardless of what one makes of these results, it is a fact that
new technologies, especially those arising from the use of comput-
ers, are penetrating every area of our lives, from work to leisure.
Moreover, in the ﬁeld of health in general, and especially in the
context of mental health, the research conducted on this topic
offers promising results. One example of the interest that VR has
aroused in the area of psychopathology assessment and treatment
is the study by Gregg and Tarrier (2007). These authors reviewed
the literature on the use of VR in the ﬁeld of mental health from
1985 to 2006, identifying more than 50 studies referred to VR-
based treatments with at least one patient. Seventeen of these
studies compared the effectiveness of VR treatment with in vivo
exposure, another treatment, or a no treatment control (4 involved
patientswith fear of ﬂying; 3 involved patientswith fear of heights;
3 involved patients with social phobia/public speaking anxiety; 2
involved people with spider phobia; 2 involved patients with ago-
raphobia; 2 involved patients with body image disturbance; and
1 involved obese patients). Gregg and Tarrier (2007) found that
although, in general, VR-based therapy proves to be superior to no
treatment, it has not yet been shown to bemore effective thanmost
often used therapeutic approaches, such as cognitive behavioural
therapy (CBT). The authors suggest that more controlled studies
with clinical samples are therefore needed.
Other reviewshave shownmoreoptimismabout theadvantages
of VR-based therapy in the context of several psychopatholo-
gies, especially anxiety disorders (Côté & Bouchard, 2008; Cukor,
Spitalnick, Difede, Rizzo, & Rothbaum, 2009; Glantz, Rizzo, &Graap,
2003; Gorini & Riva, 2008; Krijn, Emmelkamp, Olafson, & Biemond,
2004; Maher & Gold, 2009; Parsons & Rizzo, 2008; Powers &
Emmelkamp, 2008; Riva, 2005). In general, these reviews suggest
that VR-based interventions are at least as effective as those based
on CBT. However, it should be noted that VR-based therapies often
mix multiple components in their protocols. Thus, VR exposure is
usually combinedwith other cognitive and behavioural techniques
and this make difﬁcult separating the speciﬁc contribution of this
technology to patients’ outcomes (Meyerbröker & Emmelkamp,
2010).
Although the superiority of the RV-based therapies has not been
yet proven, this technology has several strengths that raise the
interest of clinicians and researchers. In the ﬁeld of assessment the
main advantages of VR are, ﬁrstly, it allows a strict control of stim-
uli while maintaining high ecological validity, since it enables the
developmentofvirtual scenarios that arevery similar to thoseof the
real world (Gorini, Griez, Petrova, & Riva, 2010). Furthermore, the
use of VR allows researchers to record a large number of responses
emitted by the assessed participant (e.g., eye movements, facial
Author's personal copy
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gestures), aswell as providing feedback fromtheapplication,which
is a useful tool in those studies where simulation requires complex
sensory effects. Finally, it is highly ﬂexible and can be adapted to
the speciﬁc needs of each user.
As regards the scope of treatment, Botella and colleagues
(Botella, Ban˜os, García-Palacios, Quero, Guillén, & José-Marco,
2007; Botella, Ban˜os, Perpin˜á, & Ballester, 1998; Botella, Quero,
Ban˜os, Perpin˜á, García-Palacios, & Riva, 2004; Glantz et al.,
2003) specify several advantages that have been summarized by
Gutiérrez-Maldonado (2009). Providing a safe andﬂexible environ-
ment in which users may face feared situations at their own pace,
offering a strict control of the situational parameters, allowing self-
training, and enabling users to go beyond reality, are some of the
main advantages of this technology. VR also has speciﬁc beneﬁts
compared to traditionalmethods of exposure (in vivo exposure and
imagery exposure). Compared with in vivo exposure VR provides a
greater degree of conﬁdentiality, as treatment is done in the ofﬁce.
It also avoids travel to feared contexts, thus saving time. Further-
more, by enabling the control of stimuli, and avoiding unforeseen
events, it helps tograde theexposure to thepatient’s ownpace, thus
reducing any resistance to accept exposure to the feared situation.
Finally, it enables therapists to conduct treatments in which it is
impossible or very difﬁcult to apply in vivo exposure, for exam-
ple, ﬂying phobia. Compared with imagery exposure VR is much
more immersive, because it stimulates several sensory modalities
(auditory, visual, and vestibular). This makes it useful for people
who have trouble imagining scenes and facilitates the emotional
involvement of participants (Riva, 2003). In addition, the therapist
can know at each moment what the patient is seeing and, there-
fore, can more easily identify which stimuli are causing a particular
emotional response.
The use of VR also has certain drawbacks. Some users report
experiencing simulator sickness during VR exposure. Simulator
sickness encompasses a wide core of potential symptoms, includ-
ing nausea, disorientation, headache, sweating, dizziness, general
fatigue, eye strain, and blurred vision (Casali, 1986; Ebenholtz,
1992). Likewise, the use of VR involves the acquisition and man-
agement of special devices that can be expensive and require some
training. Nevertheless, the widespread use of virtual reality in
everyday life, especially in the ﬁeld of entertainment, entails a pro-
gressive reduction in the cost of this technology, as well as a better
understanding of their management by the general population.
Virtual Reality and the Study of Body Image Disturbances
VR technology has been used to increase knowledge about the
body image concept. The team of Gutiérrez-Maldonado at the Uni-
versity of Barcelona (Spain) studied the intra-individual variability
of body image in women with anorexia and bulimia nervosa.
Previous research suggested that body image may be more a
state than a trait (Slade & Brodie, 1994; Smeets, 1997; Thompson,
1996), and may change according to situational or emotional vari-
ables (Cash, Fleming, Alindogan, Steadman, & Whitehead, 2002).
Thus, several studies analysed the inﬂuence exerted on body
image by eating low and high calorie food (Crisp & Kalucy, 1974;
McKenzie,Williamson, & Cubic, 1993;Wardle & Foley, 1989), being
exposed to low and high calorie food (Carter & Bulik, 1994), being
exposed to photographs of low and high calorie food (Heilbrun
& Flodin, 1989; Laberg, Wilson, Eldredge, & Nordby, 1991), and
being exposed to situations that involve the scrutiny of others using
guided imagery (Haimovitz, Lansky, & O’Reilly, 1993). These stud-
ies suggested that body image, or some of its components, could
indeed be understood as a state rather than as a trait.
In fact, Myers and Biocca (1992) referred to the instability of
body image almost 20 years ago, and more recently other authors
(Etu & Gray, 2010; Lattimore & Hutchinson, 2010; Rudiger, Cash,
Roehrig, & Thompson, 2007) stressed that trait and state compo-
nents coexist in this construct. The trait perspective pertains to
intra-individual stability of body image. By contrast, the state per-
spective focuses on the existence of intra-personal variability.
In order to delve further into this issue with VR methodology,
Gutiérrez-Madonado and colleagues conducted several studies.
One hundred eight female undergraduate students and 85 ED
patients were exposed to six VR environments presented in ran-
dom order (i.e., a neutral room, a kitchen with low-calorie food, a
kitchen with high-calorie food, a restaurant with low-calorie food,
a restaurant with high-calorie, and a swimming pool). These vir-
tual environments were developed using the information obtained
from a survey of 68 ED patients, who were asked about the sit-
uations and speciﬁc aspects of these situations that caused them
body image discomfort. Participants were randomly exposed to
the virtual environments. In the interval between the presen-
tation of each environment, the State-Trait Anxiety Inventory
(Spielberger, Gorsuch, & Lushene, 1970), the Barcelona Depression
Questionnaire (Pérez,Gutiérrez,&Ferrer, 2004) and theBody Image
Assessment Software (Ferrer-García&Gutiérrez-Maldonado, 2008)
were administrated. The main reasons for using VR in this research
was that, unlike the conventional methods such as those used in
the previously mentioned studies (e.g., in vivo exposure to the sit-
uation, exposure to photographs, exposure via guided imagination,
etc.), VRexposes subjects to interactive three-dimensional environ-
ments that simulate real situationsbut allowinga strict control over
theparameters of the situation.Moreover, VR is able to includeboth
distal (e.g., eating in a restaurant) and proximal cues (e.g., pizza).
Furthermore, ED patients are much more reluctant to engage in
in vivo exposure to these situations than to VR exposure to them.
Two groups of data arose from this research. The ﬁrst set of
data provides information that supports the ability of VR environ-
ments for eliciting emotional responses, more speciﬁcally anxiety
and depressedmood in EDpatients and controls. This is a necessary
step before using these environments to study their inﬂuence on
the body image of participants. Conclusions drawn from this ﬁrst
set of data and review of the literature are presented below. The
second group of data refers speciﬁcally to the study of body image
disturbances from the state perspective using VR.
Regarding the ﬁrst set of data, Ferrer-García, Gutiérrez-
Maldonado, Caqueo-Urízar, and Moreno (2009) found that,
compared with controls, patients with ED showed signiﬁcantly
higher levels of anxiety and a more depressed mood after visiting
all the virtual environments. More speciﬁcally, ED patients showed
signiﬁcant higher levels of anxiety anddepressedmood after eating
(especially high-calorie food) as well as after visiting the swim-
ming pool, than after visiting the neutral room. The signiﬁcance
of these results is that when faced with virtual reality situations
both patients with ED and controls seems to react in a similar way
to how they would in real life. These results agree with previous
research conducted by the same team. Gutiérrez-Maldonado and
colleagues (Gutiérrez-Maldonado, Ferrer-García, Caqueo-Urízar, &
Letosa-Porta, 2006) exposed 30 female ED patients to six virtual
environments (the neutral situation, the kitchen with high-calorie
food, the kitchen with low-calorie food, the restaurant with
high-calorie food, the restaurant with low-calorie food, and the
swimming pool). The researchers found that, compared with the
neutral room, ED patients experienced signiﬁcant higher levels of
anxiety and depressed mood in those environments where they
had to eat high-calorie food and in the swimming pool.
Recently, Gorini et al. (2010) tested the emotional reaction of
10 AN patients, 10 BN patients, and 10 healthy control subjects to
real food, VR food, and photographs of food. Authors found that real
food and VR food produced comparable emotional reactions in ED
patients and that this reaction was stronger than the one produced
Author's personal copy
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by photographs of food. The results obtained with both in vivo and
VR exposure appear to be similar, and this is an extremely impor-
tant ﬁnding since it indicates that these environments could be
used for both evaluative and therapeutic aims.
Other studies have assessed the ability of VR to elicit emotional,
cognitive, and behavioural responses in EDpatients similar to those
observed in real life. Perpin˜á, Botella, Quero, Marco, and Ban˜os
(2001) conducted a pilot study with a small sample of ED patients
(ﬁve with BN and four with BED) with the aim of analysing the use
of virtual environments to assess and treat binge eating episodes.
The virtual environment presented to participants was the kitchen
area, where forbidden (high-calorie) and permitted (low-calorie)
food could be found. Participants were then asked to eat the for-
bidden food, usually a pizza. The results showed that the virtual
environment was able to provoke the undesirable features present
in binge-eating episodes. First, once a forbidden food had been
eaten, patients reported anxiety, impulse to over-eat, and guilt feel-
ings (frommoderate to extreme). Furthermore, all the patients said
they experienced a strong sense of reality in the virtual environ-
ment. Secondly, when augmented realitywas added in a second VR
exposure session (patients smelled a actual hot pastry for the dura-
tion of the virtual eating process), scores on allmeasures increased.
Therefore, augmented reality seems useful for the purpose of help-
ing participants to immerse themselves in the virtual situation and
experience it more intensely.
Finally, it is interesting to note that VR exposure also produces
emotional responses in a subclinical population. Aimé and col-
leagues (Aimé, Cotton, & Bouchard, 2009) exposed 27 women to
three virtual environments—the ofﬁce (neutral environment), the
restaurant (with high- and low-calorie food), and the swimming
pool. Anxiety was measured before, during, and after immersions.
Weight, shape, and food concerns, drive for thinness, and body
dissatisfaction were also measured after immersions. The authors
found that participants who showed elevated but subclinical con-
cerns with their weight and shape (n=10) showed signiﬁcantly
higher level of anxiety and weight concerns after visiting the
restaurant and the swimming pool than visiting the neutral sit-
uation. On the other hand, participants who did not show concerns
with their weight and shape (n=17) did not show anxiety or con-
cerns after visiting the restaurant and the swimming pool.
Review of the ﬁrst set of data obtained from the research of
Gutiérrez-Maldonado and colleagues shows that VR environments
are useful for producing similar responses to those observed in real
world. Therefore, these environments can be useful for studying
intra-individual variability of body image disturbances. The sec-
ond group of data drawn from the study of Gutiérrez-Maldonado
provides evidence to this statement.
The second group of data refers to the study of body image
from the state perspective using VR. Gutiérrez-Maldonado and
colleagues (Ferrer-García&Gutiérrez-Maldonado, 2010;Gutiérrez-
Maldonado, Ferrer-García, Caqueo-Urízar, &Moreno, 2010) studied
whether perceptual distortions in body image and body dissat-
isfaction changed depending on the situation. Only four virtual
environments were used (the kitchen with low-calorie food, the
kitchen with high-calorie food, the restaurant with low-calorie
food, and the restaurant with high-calorie food), as the authors
speciﬁcally wanted to determine the inﬂuences of the kind of
food (high or low calorie) and of the presence of people on body
image disturbances. The results showed that patients with ED dis-
played a signiﬁcantly higher over-estimation of body size (body
image distortion) and signiﬁcantly greater body dissatisfaction
after eating high-calorie food than after eating low-calorie food.
In contrast, participants without ED showed similar percentages
of over-estimation and body dissatisfaction in both situations. The
presence or absence of people in the virtual environments had no
signiﬁcant effect on body image distortion. The authors conclude
that body image distortion and body image dissatisfaction change
depending on the situation to which participants are exposed.
These results indicate that body image can indeed be understood as
a state rather thansolely as a trait, and that these states aremodiﬁed
when participants are exposed to situations which are emotion-
ally relevant for them. Moreover, this study shows that food type
appears to be an emotionally signiﬁcant stimulus for patients with
ED, one which is capable of producing changes in their body image,
whereas themere presence or absence of people has no such effect.
Thus, body image distortion and body image dissatisfaction can
be inﬂuenced by situational factors, and VR exposure is a useful
technology for their study.
The evidence that body image disturbances act partially as a
state is important and has therapeutic implications. Changing the
body image experience of ED patients is one of the most difﬁcult
therapeutic goals to achieve (Rorty, Yager, &Rossoto, 1993), and yet
traditional treatment programmesusually devote fewer sessions to
this component than to disturbed eating behaviour (Rosen, 1997;
Rosen & Ramírez, 1998). However, by using different virtual sce-
narios, which represent a range of stressful real-life situations for
ED patients, the inclusion of body image assessment could provide
clear and therapist-independent information about the subjective
viewthatpatientshaveof theirbodies, as theirperceptionand judg-
ments change depending on the situation they have been exposed
to. This would offer patients with ED hard evidence that their body
image is just amental representationwhichmaydiffer greatly from
objective reality.
The Use of Virtual Reality in Assessment of Body Image
Disturbances
There are two main research groups who have used VR technol-
ogy in the assessment and, especially, the treatment of body image
disturbances in ED: one is the group of Riva in Milan (Italy) and the
other the group of Perpin˜á in Castellón and Valencia (Spain). Both
groups use VR to improve cognitive-behavioural therapy, although
each highlights different beneﬁts of using this technology or justi-
ﬁes its use in different ways.
The pioneering studies on the application of VR for the assess-
ment and treatment of body image disturbances were conducted
by Riva and his team (Riva, Melis, & Bolzoni, 1997) in the con-
text of the European VREPAR Project (Virtual Reality Environments
for the Psycho-neuro-physiological Assessment and Rehabilitation
Project). The main purposes of this project were, ﬁrstly, to study
certainmental disorders and, secondly, to develop new therapeutic
techniques for their treatment and rehabilitation. As a part of this
broad project, the Virtual Body Projectwas also developedwith the
aimof creating virtual environments for the study, assessment, and
treatment of body image disturbances in ED.
In this context, Riva and colleagues developed a software pack-
age for the assessment of body image disturbances, known as
the BIVRS (Body Image Virtual Reality Scale; Riva, 1998a; Riva &
Melis, 1997). The BIVRS is a non-immersive, 3D graphical interface
through which the participant can choose between nine ﬁgures,
male and female, ranging from underweight to overweight. Partic-
ipants must choose those ﬁgures that best ﬁt their self-perceived
and their desired body size. Discrepancy between the two mea-
sures is an indicator of body image dissatisfaction. In fact, the BIVRS
improves upon traditional assessment methods based on silhou-
ettes by adding the third dimension to the ﬁgures presented to the
user; consequently, the ﬁgures are more realistic and this makes it
easier for participants to identify with them.
Perpin˜á and colleagues in Spain (Perpin˜á, Botella, & Ban˜os,
2000) developed another application for the assessment and treat-
ment of body image disturbances in ED. The assessment software
Author's personal copy
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consists of a 3D human ﬁgure whose body parts size can be modi-
ﬁed. A slider bar for each body part appears on the computer screen
besides the 3D human ﬁgure. Participants can enlarge the size of
eachbodypart bymoving the slider to the right endof thebar or can
make it smaller by moving the slider to the left end of the bar. The
main advantage of this application is that, as it is immersive, the
user can manipulate the ﬁgure while both are in the same virtual
environment, which implies that the ﬁgure presented to the user
has a similar size. This method also assesses several dimensions or
indices of body image (e.g., the perceived body, the desired body,
the healthy body, etc.) and body weight (actual weight, subjective
weight, healthy weight, and desired weight), and all in different
contexts (e.g., before and after eating in the kitchen).
The BIVRS and the software developed by Perpin˜á have been
mainly used in the treatment context. Riva uses it in several studies
formeasuring changes in body image disturbances after treatment.
Perpin˜á uses it as a part of her VR-based treatment, both for assess-
ment purposes and as a way to confront the patients with their
disturbed body image. However, no psychometric studies about
these assessment tools have been published.
The Use of Virtual Reality in the Treatment of Body Image
Disturbances
Riva and colleagues (Riva & Melis, 1997; Riva et al., 1997) were
also pioneering in the development of a VR application for the
treatment of body image disturbances: the VEBIM (Virtual Envi-
ronment for Body Image Modiﬁcation). The VEBIM consists of ﬁve
virtual reality environments or zones grouped into two parts. The
ﬁrst part (Zone 1: training room and balance; and Zone 2: kitchen
and ofﬁce) was developed, ﬁrstly, so that users could acquire the
minimum skills necessary to navigate and interact with the envi-
ronment, and secondly, to identify which stimuli are capable of
eliciting disturbed eating behaviours. Three additional virtual areas
(Zone 3: pictures of models; Zone 4: the mirror room; and Zone 5:
the roomofdoors)weredeveloped tomodify theuser’s body image.
During exposure to different environments the Socratic Method is
used to help participants challenge distorted thoughts about their
body weight and shape, and to develop a more realistic percep-
tion of their own body (Riva, Bacchetta, Barufﬁ, Rinaldi, & Molinari,
1998). In addition, combining the BIVRS with the VEBIM can pro-
vide information about changes in the user’s body image during the
exposure experience.
According to its developers, the main advantage of the VEBIM is
that it is able to integrate the cognitive-behavioural and the visual-
motor approaches to body image disturbance treatment in ED. In
general, the cognitive-behavioural approach focuses on modifying
patients’ thoughts and feelings of dissatisfaction with different
parts of their body while the visual-motor approach focuses on
increasing body awareness using video-recording of particular
movements and postures (Riva, Bacchetta, Barufﬁ, Defrance, et al.,
1999). Riva starts from the premise that body image is a cognitive
bias and, as such, it is barely accessible to consciousness. This fact
hinders body image change, as users believe that biased informa-
tion is valid (Riva, 2003). However, due to the intrinsic features
of the technology, the virtual experience gives users access to
this unconscious information related to body schemata. Common
distortions and desynchronisations produced in VR systems can
alter people’s lived experience. Discrepancies between the signals
arriving from the user’s propioceptive system and the external
signals from the virtual environment alter body perceptions. This
effect can be used for therapeutic purposes, as they involve a
greater awareness of the associated sensorimotor and perceptual
processes. When a particular event or stimulus is discordant with
body schematic information, such as occurs during the virtual
experience, this information becomes conscious (Baars, 1988).
Furthermore, VR experience may enhance cognitive-behavioural
techniques: “Using VR the therapist can actually demonstrate that
what looks like a perception does not really exist. This gets across
the idea that a person can have a false perception. Once this has
been understood, individual maladaptative assumptions can then
be challenged more easily” (Riva, Bacchetta, Barufﬁ, Defrance,
et al., 1999, p. 78).
Perpin˜á and colleagues (Perpin˜á et al., 2000) also developed six
virtual reality environments for treating body image disturbances:
the training room, the kitchen and food area, the poster room, the
room with two mirrors, and the room with six mirrors. To use the
program, the clinicianmust enter data for each patient into the cor-
responding database (actual weight, healthy weight, height, actual
body shape, face and proﬁle, healthy body shape). Additionally, the
professional introduces the weight of the patient before starting
the session. The answers given by the patient during each session
are stored in a database.
Perpin˜á and colleagues (Perpin˜á, Botella, & Ban˜os, 2003) sug-
gest that the main reason why VR is a useful technology in the
assessment and treatment of body image disturbances is its ability
to capture something as subjective as body image, a mental rep-
resentation. The VR software developed by Perpin˜á and colleagues
included 3D human ﬁgures that participants can modify in order
to represent several aspects of their body image, such as their
ideal body image and their perceived body image. According to
the authors, this allows participants to model, reﬂect, and embody
their body mental representations, while at the same time inform-
ing the therapist. It is also a useful tool for bringing patients face
to face with their body image disturbances. Furthermore, authors’
clinical experience with VR-based therapy showed them that this
technology is perceived by patients as an impartial judge, and
hence the information provided to users about their appearance
is not received with suspicion, enabling it to be accepted with less
resistance. Consequently, patients ﬁnd it easier to consider the pos-
sibility that they may be distorting their body image, either at a
perceptual, evaluative, emotional, or contextual level, because it
is the virtual system and not the therapist who shows them this.
Finally, as we have seen from the beneﬁts of VR in the treatment of
psychological disorders, this technology allows users to face their
fears in a protected environment before being exposed to the real
situation. This increases their motivation to engage in treatment.
Tables 1 and 2 summarize the studies reviewed about the effec-
tiveness of including the virtual reality technology in the treatment
of body image disturbances. Note that the results of publications
that refer to the same research appear together despite addressing
different aspects of the study in order to facilitate interpretation of
the tables.
Studies with Nonclinical Samples (Table 1)
Studies about the effectiveness of VR-based treatment on body
image disturbances started at the end of the 1990s. Riva and
colleagues conducted three preliminary studies with non clinical
population to assess the VEBIM (Riva, 1998b, 1998c; Riva & Melis,
1997; Riva et al., 1997). In these studies, exposure to VEBIM during
no more than 10min produced changes on body image dissat-
isfaction (the discrepancy between the perceived and the ideal
body size). Speciﬁcally, body dissatisfaction levels were signiﬁ-
cantly lower after leaving the VEBIM than before entering (see
Table 1). Riva (1998c) also studiedwhether exposure to VEBIMpro-
duced psychophysiological changes in a sample of 47 males and
24 females. Blood pressure and heart rate were assessed. No dif-
ferences were found between measures obtained before and after
the virtual experience. Finally, it is interesting to note that, in only
Author's personal copy
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Table 1
Studies about the effectiveness of including VR in the treatment of body image disturbances in nonclinical samples.
Type Author(s), year Condition(s) N (total) Sessions Dependent
variables
Outcome
(effectiveness)
Uncontrolled
studies
Riva et al. (1997) 1 VEBIM 49 males
3l females
8–10min exposure
to VEBIM
FRS, CDRS Decreased body
dissatisfaction (lower
ideal body scores).
No simulator sickness
Riva and Melis (1997)
Riva (1998c)
1 VEBIM 47 males
24 females
8–10min exposure
to VEBIM
Blood pressure,
heart rate, FRS,
CDRS, and BCRS
No signiﬁcant
differences in blood
pressure and heart rate
were found before and
after the VR experience
Two participants
experienced simulator
sickness
Signiﬁcant reduction of
body dissatisfaction
Riva (1998b) 1 VEBIM 24 females 10min exposure FRS, CDRS Signiﬁcant reduction of
BI dissatisfaction
No simulator sickness
Controlled studies Riva (1998d) 2 (between
subject):
VEBIM and WL
48 females
VEBIM (n=24)
WL (n=24)
Experimental
group: 8–10min of
exposure to VEBIM
Control group:
10min between
pre and post-test
FRS, CDRS, BCRS Reduction of BI
dissatisfaction after
VEBIM
No changes in controls.
No simulator sickness
Note: See Table 2 for explanation of abbreviations.
one of these studies (Riva, 1998c), two participants experienced
simulator sickness.
A controlled study was conducted subsequently in order to test
the results previously obtained (Riva, 1998d). Forty-eight women
were randomly assigned to two groups: the experimental group, in
which theVEBIMwas administered, and the control group,without
treatment. The experimental group showed a signiﬁcant reduction
in body image dissatisfaction after visiting the VEBIM compared
with pretestmeasures. On the other hand, the control groupdid not
showany signiﬁcant change across the twomeasures. These results
supported theusefulness of theVEBIM in reducingbodydissatisfac-
tion among participants without any psychological disorder, thus
paving the way for its application in clinical settings. Furthermore,
only two cases of simulator sickness were found, which reinforced
the possibility of using this technology for therapeutic purposes.
Studies with Clinical Samples (Table 2)
Given the encouraging results of preliminary studies, Riva and
colleagues (Riva et al., 1998, 1999b) administered these virtual
environments to a 22-year-old woman with AN (purging type).
The treatment used was experiential cognitive therapy (ECT),
which uses an enhanced version of the VEBIM in combination
with cognitive-behavioural treatment and psychoeducation about
nutrition and proper handling of medication. After eight treat-
ment sessions the participant increased awareness of her own
body. Altering her body representation allowed this patient to
reduce signiﬁcantly her level of body dissatisfaction. There was
also a reduction in the avoidance behaviours and grooming habits
associated with a negative body image. Perpin˜á and colleagues
(Perpin˜á, Ban˜os, Botella, & Marco, 2001) found an improvement
in the ED patient’s symptomatology at 1-year follow-up in another
case study. Salorio and colleagues (Salorio et al., 2004) published
another case study in which they applied a 10-session treatment
programme based on the treatment developed by Perpin˜á and her
team (Perpin˜á et al., 2000) to an AN patient. The authors reported
(on the Eating Disorders Inventory) decreased body dissatisfaction,
better interoceptive awareness, less perfectionism, and no ten-
dency toward asceticism in the treated participant. Furthermore, at
1-year follow-up the patient showed less drive for thinness, more
body satisfaction, and less interpersonal distrust, while perfection-
ism, asceticism, and social insecurity were all absent.
Perpin˜á and colleagues (Perpin˜á et al., 1999) conducted the ﬁrst
controlled study with a clinical sample (patients with AN or BN) to
test the efﬁcacy of virtual reality in the treatment of body image
disturbances in ED. With this objective the researchers compared
two treatment conditions: the VR condition (cognitive-behavioural
treatment +VR) and a standard treatment for body image distur-
bances (cognitive-behavioural treatment + relaxation). All patients
who completed treatment (n=13) showed a signiﬁcant improve-
ment, but those who were treated with the VR component showed
a signiﬁcantly greater improvement in general psychopathology,
ED-related psychopathology, and speciﬁc body image variables
(higher level of satisfaction with their body in social situations,
fewer thoughts and negative attitudes toward the body, less anx-
ious about their weight, and less fearful of achieving a healthy
weight). It should also be noted that the dropout rate was lower in
the VR group, indicating an increased motivation and adherence to
treatment. A second study with a sample of 12 ED patients (7 with
AN and 5 with BN) showed that the improvement achieved after
completing the treatmentwasnot onlymaintained after 12months
but actually increased (Perpin˜á, Marco, Botella, & Ban˜os, 2004).
Riva and colleagues (Riva, Bacchetta, Barufﬁ, & Molinari, 2002)
conducted another controlled study with a group of 20 patients
with BED. Authors compared two treatments: the VREDIM (Virtual
Reality for Eating Disorders Image Modiﬁcation; n=10), which is a
revised versionof theVEBIM, and apsycho-nutritional intervention
(n=10) based on cognitive-behavioural approach. Participants in
both conditions also followeda low-calorie diet and receivedphysi-
cal training during treatments. Although there were no differences
in the reduction of binge eating behaviour between treatments,
patients in VREDIM group showed less body dissatisfaction. More-
over, VREDIM was more effective than the psycho-nutritional
intervention in improving self-efﬁcacy, motivation for change and
general psychological state. Authors did not report follow-up data
in this study.
The same research group (Riva, Bacchetta, Cesa, Conti, &
Molinari, 2003) published an interesting study where three dif-
ferent treatments and wait-list controls were compared. Thirty-six
womenwith BEDparticipated in the study. Patientswere randomly
Author's personal copy
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assigned to the waiting-list group (WL), the nutritional group (NG),
the experiential cognitive therapy (ECT) group, and or cognitive-
behavioural therapy (CBT) group. Participantswere assessedbefore
and after treatment. No differences were found between the WL
condition and the treatment conditions at pre-treatment. There
was a signiﬁcant reduction of binge eating episodes in all the treat-
ment groups. However, ECT was more effective than CBT and NG in
improving body image (assessed with the BIAQ, BSS, and CDRS, see
Table 2). Speciﬁcally, ECT patients scored signiﬁcantly higher after
the treatment on body awareness, body satisfaction, and physical
acceptance. At 6-month follow-up, ECT group scored signiﬁcantly
better on body image than CBT and NG groups. Moreover, 77% of
the ECT group still was not binging after 6 months versus 56% for
the CBT and 22% for the NG.
Several conclusions can be drawn from reviewed studies. VR-
based therapies seem to be especially suitable for improving body
image both in ED patients and in subclinical samples. Table 2
includes four controlled studies conducted with clinical samples
that compare VR-based interventions with other therapies such as
CBTandNG.All these studies showedsigniﬁcantlygreater improve-
ment inmeasures relatedwithbody imagewhen theVRcomponent
was added. Moreover, data suggest that found improvements are
even greater at follow-up. Therefore, VR-based treatment seems to
be superior to receiving no treatment, and at least as effective as
mostused interventions. Furthermore, only one study reported two
cases of simulator sickness (Riva, 1998c). These data are relevant
because women are especially susceptible to such disturbances
(Grifﬁn, 1990). Thus, ﬁndings support the possibility of using VR
for therapeutic purposes without fear of unpleasant side effects.
However, several methodological drawbacks should be also con-
sidered to assess reviewed studies: ﬁrst, few controlled studies
have been conducted (only four with clinical samples); second,
most studies used small samples; ﬁnally, few studies report follow-
up results. Given thesemethodological drawbacks, our conclusions
should be tentative. Consequently, although examined results sug-
gest that VR-based therapy is an effective intervention for treating
body image disturbances,more controlled studieswith larger clini-
cal samples areneeded. It isworthnoting that further studies on the
use of virtual reality in the treatment of body image disturbances
are required beyond the work of the two primary abovementioned
research groups.
Summary and Conclusions
Anorexia and bulimia nervosa are now among the most severe
mental disorders in adolescents and young adults. Both clinical
experience and research have shown that body image disturbances
play an important role in the onset, course, and prognosis of these
pathologies, and the two main classiﬁcatory systems of mental dis-
orders (DSM-IV and ICD-10) include the presence of a body image
disturbance as a necessary criterion for their diagnosis. However,
despite the large body of research on body image disturbances
in eating disorders the concept itself is not easy to address. Vir-
tual reality technology offers a new resource to study, assess, and
treat these disturbances, contributing to increased knowledge and
clinical management of body image disturbances.
The groups of Riva (e.g., Riva et al., 2002, 2003; Riva & Melis,
1997) and Perpin˜á (e.g., Perpin˜á et al., 1999, 2003, 2004) have
each developed different virtual environments for the assessment
and treatment of body image disturbances in ED patients and
nonclinical samples. These authors suggest that the addition or
combination of virtual reality to other treatments, such as visual-
motor and cognitive-behavioural therapy, improves body image
dissatisfaction. Virtual reality seems also useful for conducting
experimental studies into the nature of body image disturbances
in eating disorders. The research group of Gutiérrez-Maldonado,
for example, began by showing the ability of virtual environments
to trigger real-life-like emotional responses in patients with eating
disorders and controls (Ferrer-García et al., 2009; Gutiérrez-
Maldonado et al., 2006), and then successfully used them to study
body image as a state (Gutiérrez-Maldonado et al., 2010).
Nevertheless, this review also highlights the need of further
research and the use of stronger methods in this ﬁeld. As Gregg
and Tarrier claimed (2007), more controlled studies comparing
VR-based therapies and other treatments are needed, using larger
samples and providing information about effect sizes. Virtual real-
ity is potentially a useful technology for the assessment and
treatment of body image disturbances in eating disorders, as well
as a powerful resource for furthering our knowledge about these
pathologies. The main advantages of this technology are its ability
to represent a concept as subjective as body image, and to provide
patients with solid and therapist-independent information about
the erroneous mental representation of their body image. Hence,
we strongly encourage researchers to continue studies on the use
of VR in the study, assessment, and treatment of ED.
Although previous reviews about virtual reality and ED have
been published (e.g., Myers, Swan-Kreimer,Wonderlich, Lancaster,
& Mitchell, 2004; Perpin˜á et al., 2003; Riva & Molinari, 2009), the
present review is, to the best of our knowledge, the most complete
review of the use of VR that focuses on body image. Future research
should focus: ﬁrst, on conducting more controlled studies compar-
ing VR-based treatments with traditional ones; and, secondly, on
using meta-analysis techniques in order to test the real strength of
effects found in the reviewed studies.
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